DESCRIPTION OF PROBLEM
It is an accepted practice to control body weight throughout the entire life of the broiler breeder hen (1, 2, 31. Although there is disagreement on a desired body weight at each stage of production, it is suggested that the broiler breeder hen must gain weight throughout its lifetime [4] . However, Fattori et al. [5] found that feed restriction below current recommendations delayed sexual maturity without affecting fertility, hatchability, mortality, or egg production.
In 1990 a condition known as the "Primary Feather Drop Syndrome" (F'DS) was observed in commercial flocks of broiler breeders [6] . These pullets did not peak at the normal age and were continuing to molt primary feathers until 44 wk of age. It was therefore recommended that sufficient feed be given to such flocks until they reached peak production regardless of their age. Later, a program that was developed to increase body weight from 16 to 25 wk of age resulted in early sexual maturity and increased egg production in hens with FDS [7] .
It has also been suggested that the hens should make a modest weight gain after peak production [4] . The results of efforts to reduce feed allowance and reduce body weight during the laying period have not been in agreement. Burke et ai. [8] found that a large reduction of energy resulted in a considerable reduction of egg production. However, Neuman et al. [9] did not find a reduction in egg production when energy was severely restricted for 8 wk but intake of other nutrients was not reduced.
The objectives of experiments reported herein were to induce early sexual maturity in an effort to increase peak egg production, and to study the effect of different increases in body weight after peak production on performance. Early sexual maturity is expected to be beneficial when hens have FDS [7l.
MATERIALS AND METHODS
One-thousand Arbor Acres Ey [3] broiler breeder pullets were used in this experiment. They were randomly placed in 20 pens (11.5m2) each containing 50 chicks. Pine shavings were used as litter, and each pen contained four tube-type feeders and two automatic waterers. Warm room heating was used in a windowless house. The chicks were given artificial light for 24 hr/day for the first 3 days and 8 hr/day thereafter until 20 wk. A corn-soybean meal diet containing 21% protein was f u l l fed for the fvst 3 wk. A skip-a-day program was used from 3 to 20 wk of age. The composition of the grower diets was changed at bi-weekly intervals and formulated to the specifications of Harms and
Wdson [lo].
At 16 wk the body weight was 1529+ 13 g and the 20 pens were randomly divided into three groups. One group (seven pens) received an allowance of feed that would result in the approximate body weight recommended by Arbor Acres at 25 wk. Another group (six pens) was given an allowance of feed that would result in a body weight lower than Treatment 1. The third group (seven pens) received a feed allowance that would result in a body weight heavier than Treatment 1 at 25 wk. The treatment weighing less than Arbor Acres recommended weight will be identified as the "below" and the treatment weighing more will be identifred as the "above." The daily energy allowances for these three treatments are presented in Table 1 .
At 20 wk, 624 pullets (208 from each treatment) were moved to a layer house with plastic curtain sides and exhaust fans located at the end of the house. Pullets in each treatment were used from four previously designated pens, and others randomly picked from another pen to complete the 208 pullets needed. The pullets were randomly placed in 26 pens of eight hens per pen. The pens were 2.31 m2 with a tube-type feeder, an automatic waterer, and a four-hole nest. The pullets were placed on a breeder feed at 20 wk and given a daily feed allocation of 475 kcal ( Table 2) . At 20 wk of age the pullets were given artificial light to furnish 16 hr of light (06:OO to 22:OO hr). At 25 wk all treatments were given suEficient feed (157 g) to furnish 475 kcal/hen/day until they were 36 wk of age.
At 36 wk, 24 of the 26 pens from each of the three grower treatments were randomly selected. One-third (eight pens) were randomly placed into one of the three groups. This resulted in 24 pens fed each of the three energy levels. One group of the hens continued to receive 157. 4 Body weight of the pullets at 25 wk grown on the Arbor Acres recommended program was 2735+18 g ( Table 3 ). The pullets grown on the below program weighed 25442 17 g, or 191 g less than those pullets grown on the recommended program. Pullets grown on the "above" program weighed 2920 rt 17 g or 185 g more than the pullets grown on the recommended program. After 17 wk there was a sign&cant difference in body weight among the three treatments (Figure 1 ).
Egg production (EP) from 25 to 30 wk of age was significantly affected by the grower program (Figure 1) . During this period, pullets grown on the "below" program laid 20.7 eggs (49.3+1.7%), compared to 22.3 eggs (53.1rt1.7%) for those grown on the recommended program. However, these differences were not sigrufcant. The pullets grown on the "above" program laid 27.5 eggs (65.5-+2.1%), significantly more than pullets grown on the recommended program. The difference in EP between the recommended and ''above" pro- gram was 23, 21, 18, 15, 8, and 6%, for 25,  26, 27, 28, 29 , and 30 wk, respectively. All pullets reached peak production at 30 wk, and there was no evidence of FDS. However, this difference in obtaining early maturity would be beneficial if pullets are expected to have FDS. It will be considered later in the discussion.
Means with no common superscript within a column differ significantly (P c .05). , respectively, for hens on "below," recommended, and "above" treatments (Figure 2) . During Weeks 25-35 the pullets on the "belod' program gained significantly more than hens grown on the recommended program ( Table 3 ). The hens on the recommended program also gained more than the group on the "above" program. There were no si&icant differences in EW among the three treatments. Egg weight increased rapidly from 46 g at 26 wk to 54 and 56 gy at 29 and 30 wk, respectively.
PERFORMANCE AT 36-52 WK
The interactions of the grower program and energy allowance treatments were not significant (EP = 0.134; EW = 0.506; EC = 0.057; WG = 0.198). Therefore, main effects have been summarized separately for the growing period and the laying periods.
There was no significant difference in EP, EW, EC, or WG for the periods of 3 6 5 2 wk for hens that were grown on the three grower programs ( Table 4) .
EFFECT OF DAILY ENERGY ALLOW-ANCE
There were no si@icant differences for EP among the three groups getting different daily energy allowances (Table 5 ). Egg weight was not sigdkantly different between hens given a daily allowance of 405 or 440 kcal of energylday (Table 5 ). However, the hens receiving a daily allowance of 405 kcal laid heavier eggs than the hens that received 475 kcal. This reduced EW from hens receiving the 475 kcal daily allowance was associated with reduced egg content ( Table 5 ). The body weight gain increased significantly with increased energy intake ( Table 4) .
Several of the hens were observed to be broody at 28 wk. Therefore, the hens in the experiment and the extra hens (from the growing period) in another house were observed at weekly intervals at 30 min before they were given light. The broody hens were removed from the experiment. They returned to production in 12 to 14 days, but were not returned to the experiment because broodiness was not associated with treatment and was randomly distributed throughout the house. 34, with 4.8, 4.5, and 6.1% of hens becoming broody in "below," recommended, and "above" treatments, respectively. The grower programs did not sigdkantly affect fertility, hatchability of fertile eggs, or hatchability of eggs set ( Table 6) . A daily energy allowance of 475 kcal during the breeding period resulted in a small but significant (Pc.05) decrease in hatchability of fertile eggs as compared to energy intake of 440 and 405 k d d a y . Fertility and hatchability of all eggs set were not significantly affected.
Eggs with double yolks were observed from Weeks 25-36. There were slight differences among the treatments, with 105, 108, and 95 eggs with double yolks for the "below,I1 recommended, and "above" treatments, respectively. These differences are likely due to chance.
Mortality during the period of 25 to 52 wk was 4.53%, with 5.10, 4.65, and 3.72% for the "below", recommended, and "above" programs, respectively. Only five hens died during Weeks 25-36. The major portion of the mortality occurred on July 4 during a sudden heat wave, resulting in deaths of 1, 2, and 10 hens for treatments receiving a daily allowance of 405,440, and 475 kcal/day, respectively.
The data from this experiment clearly indicate that the body weight of the broiler breeder pullet at 25 wk can be heavier than previously recommended. This increased weight results in earlier maturity of the pullets. Since early maturity has been shown to increase peak production and rate of lay [6], it would be desirable when the pullets have FDS. We have previously reported that increased body weight of pullets at 25 wk results in higher peaks in EP and continued higher EP during the year [7] . There was no benefit or detrimental effect from the earlier sexual maturity. However, for pullets with FDS the early maturity may be beneficial [g.
The data from 26-52 wk of age indicates that energy allowance and weight gain can be restricted more than previously suggested [4] . If producers are concerned that the hens may be too heavy, weight gain can be controlled, since gain is not necessary after peak production. Daily energy intake can be reduced for as long as 8 wk without affecting performance [9] , as long as essential nutrient intake is maintained.
